Species. 


Size and Appearance. 


Group. 


SCARAR^EIDJ-:. 


Heteromeka. 


rAKARlD.E. 


FjONGICORMA. 


Onitis alcxls. 


Out]I oplia.(jus yt(zcUa . 

Glfmno}dciims S7tmr{(y- 
dinus. 

On it iccUus m ilitar is. 


Prcwycna fcstiva. 


Anthia thoracica. 


,, massiliatta 

(only eaten when 
olFered ]tieeeineal). 
Ccroplesis falku\ 


JMcdiuiii ; brown elytra and 
legs, iridescent green thorax 
and liead. 

Smallish ; similar colouring to 
above. 


Small ; iridescent green, blue, 
or red. 

Small ; probably when fresh 
iridescent dark-green with 
orange mai'kings. 

j\lediuni ; almost black with 
]>nrplish iridescent reflec¬ 
tions on elytra, bluish on 
thorax. 

Large ; black, white spot on 
thorax and white margin to 
elytra. Huge mandibles. 

Large ; black with pale mar¬ 
gin to elytra. Huge man¬ 
dibles. 

Large ; black, yellow-banded, 
('antharid type. 


2:^. The (JiHEE CoASPKH^OUS SrEClALLY-DEFENDEl) 
(Hiours IX THE Coleoiteea ixfeiired from 
G. A. K. Marsiiali/s Exeerlmexts. A Comi*ari- 

SOX RETWEEX CoLEOPTERA AXD LePIDOPTERA IX 
Tins Respect. (E. B. P.) 

It is of great interest to attemjit to conclude from tlie 
results of the experiments on tlie palatability of conspicu¬ 
ous Coleoptera contained in this memoir, and from 
previously recorded observations and experiments on the 
same order of insects, what are the chief specially defended 
groups which may be considered to stand in tlie same 
])osition towards their allies as the liliomiinx, Banainx, 
IFcliconinx and Acririniri\o to the rest of the Rhopalocera, 
and the Afjaristicliv, Zygwnuhe, etc., do to the 

rest of the Ileterocera. 

The ehief memoirs upon wliich the conclusions stated 
below have been based are ])ublished in the Transactions 
of the Entomological Society of London. They are the 
papers by Mr. (j. d. Gahan (1891, p. SG7), by Mr, H. 
Donisthorpe (1901, p. 815), and the Presidential Address of 
Gnnon W. W. Fowler, Jan. 15, 1902 (Pioc, 1901, p. xxxiii). 
I have also had the opportunity of reading the manu¬ 
script of an important ])a]ier by Mr. R. Shelford on mimicry 
in Bornean insects, now being published by the Zoological 
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Society of London, and of arranging an abstract which is 
printed in the Report of the British Association at Bradford, 
1900, p. 795. 

But, above all, I wish to express my thanks to Mr. C. J. 
Gahan and Mr. G. A. K. Marshall for their kind advice and 
assistance in the attempt to arrive at sound conclusions. 

The groups about which there seems to be no doubt at 
all—conspicuous, constantly refused by insect-eaters, and 
liable to be mimicked by other Coleoptera—arc the 
following:— 

1. Erotylid^e. Very apt to enter into conspicuous 
combinations which are doubtless synaposematic with 
other beetles. 

2. CocciNELLlD^E. Greatly mimicked by other beetles 
and insects of other orders. Very commonly form synapo¬ 
sematic assemblages (see p. 520). 

3. AIalacoder:\iil>/E, including the Lycince, LampyrincTy 
and Tclcphorinm. Greatly mimicked by beetles of other 
families, and also by insects of other Orders (see pp. 515- 
518). 

4. MELYRiDiE. Some of the species convergent towards 
Lycinro and Tclcfhorinm; others characterized by the 
possession of thoracic glands, which are exserted when the 
insect is irritated. 

5. Cantharid^. Undoubtedly a distasteful group 
with conspicuous warning coloration. Some of the species 
are synaposematic with other beetles, and with Aculeate 
Hymenoptera (see pp. 516-518 and 525-527), while 
others afford models for mimicry and synaposematic 
approach (pp. 518, 519). 

6. Chry^someliD/E. The sub-families, Galcrucinx and 
Hispinn) are especially largely mimicked by other beetles, 
and fall into synaposematic combinations. The Chrysomc- 
liniCy EumolpinXy etc., also enter into combinations which 
are doubtless Mullerian (synaposematic). The Mcyalopind), 
however, may be mimetic (pseudaposematic) rather than 
synaposematic. 

Concerning the last-named family, Mr. Gahan writes to 
me, March 3, 1902 :— 

“ In reference to my previous paper on Biabrotica 
[Trans. Ent. Soc. Loud., 1891, p. 367], there are a few 
facts since published in a paper by F. J\l. Webster ‘ On the 
probable origin, development, and diffusion of North 
American species of Biabrotica! 


Mr. G. A. K. Marsliiill on 




“ ‘ The fact that several species of this genus are litcrall}^ 
swarming over large areas of countiy, and their habits are 
such as to expose them almost continually during tlie 
adult stage to attacks of birds, while in all of the investi¬ 
gations of the food of birds they rarely appear, has raised 
tlie cjucstion of their being inedible.’ 

“ Webster gives also a ([uotation from Bates’ ‘Naturalist 
on Ptiver Amazon/ which I had overlooked:— 

“‘The Eumolpidm and Galenicidm were much more 
numerous than the Chlam^^des and Lamprosomas, although 
bcin^^ also leaf-eaters, and liaving neither the disf^uised 
a])pearance of the one nor the hard integuments of the 
other; but many of them secrete a foul lit][uor when 
handled, which may perhaps serve the same purpose of 
passive defence/ ” 

There are two otlicr groups which may eventually be 
placed beside the six families named above. 

Endomychiixk. Mr. Shelfords experiments show that 
several of the Bornean species are most distasteful. They 
are abundant and extremely conspicuous; they form 
synaposematic groups, es])ecially with tlie Erolyluhv, and 
there is one beautiful example of mimetic resemblance to 
an Endomychid model by a Bornean Longicorn. The style 
of colouring in the himily suggests that it contains 
]\lullerian groups (see also p. 522). 

PviiocHUOiD.i:. Tlie colouring and habits suggest that 
these Coleoptera are highly distasteful; tliey may even 
belong to the first rank in this respect. 

We now pass to a Goleopterous family wdiich may with 
more probability be placed beside the Jlypsuhv- or Chaleo- 
sihiiVy undoubtedly distasteful groups of moths which 
nevertheless arc exceedingly ajit to display iMullerian 
resemblances to other ])rcsuniably still more strongly- 
protected Lepidojitera. In such synaposematic combin¬ 
ations they appear perhaps invariably to take the patterns 
and colours of others, rather than impress the stamp of 
their own likeness on tlie assemblage. 

Clerid.k. These beetles are, like the above-named 
moths, most ajit to take on the appearance of still more 
distasteful allies, such as the LyriiuTy the Cantharubr, the 
Galcracuin% and, in the genus Allockotcs, the Coccinclluhv. 
They arc great mimics of Mntilluhv, and less commonly of 
ants. Mr. Shclford has come across one beautiful example 
of the mimicry of common Bornean Clerids of the genus 
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Lemidia^ by a Longicorn of the genus Daphisia. The 
common mimicry of Mutillidx may be due to an original 
body-form, size, and colouring, which rendered the resem¬ 
blance to such models peculiarly easy and rapid of attain¬ 
ment by selective means. Clcridm also occasionally 
possess warning colours of their own. Examples are 
found in the genus Lcmidia mentioned above, and in an 
abundant, bright-red, strongly-smelling South African 
species of a genus which is probably new. The latter was 
rejected by insect-eating animals (see p. 344). 

We now come to four groups which the experiments 
here recorded show to be at any rate partially distasteful. 
They are often very conspicuous, sometimes from an 
aposematic colouring peculiar to themselves, sometimes 
from their sluggish movements and size, and the manner 
in which they expose themselves or move freely in the 
open. They are, however, not as a rule mimicked by 
other beetles, and they do not largely enter into synapo- 
sematic association with the most distasteful Coleoptcra. 

SCARAC.EID.E. The diurnal South African species are all 
conspicuous, and freely expose themselves. Their colours, 
black, green, or coppery, are all conspicuous against the 
ground on which they are always found. The largest 
South African species {Scctrahmus femoraJis) adopts a 
warning attitude when it is disturbed. Many of the 
sjDecies were evidently distasteful to insect-eaters. It is 
possible that their special defence is due to the nature of 
their food. 

Cetoniid.e. The majority of South African species, 
including all the larger species, are conspicuous on flowers 
or exuding gum. They freely take wing in sunshine, but 
are quite sluggisli in cloudy weather. Their colours vary 
greatly, but very conspicuous and contrasted tints are often 
present. Many of the species were found to be unpalatable. 

Tenebrionida^:. Mostly dull browns and blacks, gener¬ 
ally diurnal, terrestrial, and slow-moving. Several species 
proved to be distasteful. 

Lagriid.e. The South African species are often iri¬ 
descent green or purplish, many brown or black. They 
are abundant and very sluggish; they freely expose them¬ 
selves in conspicuous positions on leaves, and have a 
strong smell. Although but fcAV experiments were made, 
it is probable that the whole group is distasteful. 

The case of the Longlcornia is peculiarly interesting. 


30G 


Mr. 0. A. K. INhirsliall on 


They may be considered as parallel to the Nyrniihalinx 
among Ivliopalocera. In both we have a great preponder¬ 
ance of species with cryptic habits and colouring, while 
genera mimetic of the most distasteful groups of their 
respective Orders are also common. In some of these 
examples the mimicry is almost certainly Mullerian, as in 
the case of Neptis and JAmcnitis among the Nymj)lialintry 
and Gymatum and Ccrojihsis Longicorns. Further¬ 
more, the Glytinx and CalUchromhuv liave been shown by 
]\Ir. Shelford to be mimicked in Borneo on a lai’ge scale by 
other Longicorns, although the former tend strongly to 
mimic Aculeates in nearly all parts of the world. Simi¬ 
larly, there is good reason for thinking that the genera 
Neptis and LimenitiSy which may be mimetic, are also 
themselves mimicked by other Nyinp)halin{€y etc. 

There remain the remarkable cases of the Cicindfluhv, 
CarahidoL\:xxii{ Cim^itlionuhey\\\\\iA\ are probably without any 
strict analogy in the Lepidoptera. The two former re([uire 
special mention, the last-named are treated separately on 
pp. 522-525. 

CiciNDEHiuK. These Coleoptera supjdy models for 
mimicry by a Locustid in Borneo, and Mr. Shelford also 
considers that one of them is mimicked by a fly. They 
are also known to be mimicked by Longicorns. Many 
South African Gicindclidx are convergent towards, or 
mimetic of, Cantbida\ especially those of the latter which 
are themselves convergent towards MutilUdiei^aa pp. 511- 
515). Some of the species have a peculiar scent. On the 
other hand, their swift movements and retiring habits are 
inconsistent with a high form of special protection. 

CARAlUDyK. J\Iimicked in Borneo by a Locustid. 
Probably more strongly defended by the possession of 
anal glands than arc the CirindcJidm^ and in the com¬ 
binations between the two families it is seen that the 
latter have ap])roachcd the former, rather than vice versa. 
Certain groups of CarahuUr form i»seud- or synaposematic 
combinations with the Galcritcinin and also with the 
Mniillidiv, The South African smaller and moderate- 
sized diurnal species have habits very similar to the 
Gicinddidxy but are not so swift. They commonly pos¬ 
sess directive marks indicating the specially-protected 
anal region. The largest South African species (Antliia) 
have a very large charge of the defensive secretion and 
extremely powerful mandibles. They freely expose them- 
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selves, and are most conspicuous, often possessing a 
liighly-cliaracteristic \Yarmug pattern. They adopt special 
warning attitudes, and clo not run away when they are 
attaeked (see p. 510). 

These two families may be perhaps eompared to the 
powerful group of the hawks, whieh are rnimieked by the 
feeble euekoos, and yet, when attaeked, are themselves 
swift in flight, but ean render a sfood aceount of themselves 
when aetive defence beeomes neeessary. 

23. Experimental Evidence of the Value of the 

Terrifying Markings in Choerocampa Larvae. 
(G. A. K. U.) 

Salishury, April IG, 1899.—I offered baboons a full-grown 
larva (about seven inehes long) of Ohcevocampa osiris. The 
larva is remarkably snake-like, the general eolouring some¬ 
what reealling that of the eommon puff-adder (IJitis civic-- 
tans). The female baboon ran forward expeeting a tit-bit, 
but when she saw what I had brought she flieked it out of 
my hand on to the ground, at the same time jumping 
baek suspieiously; slie then approaehed it very cautiously, 
and after peering carefully at it from the distanee of 
about a foot, she withdrew in alarm, being elearly inueh 
impressed by the large blue eye-like markings. The male 
baboon, which has a much more nervous temperament, 
had meanwhile remained at a distance surveying the 
proceedings, so I picked up the caterpillar and brought 
it towards them, but they would not let me approach, and 
kept running away round and round their pole, so I threw 
the insect at them. Their fright was ludicrous to see; 
with loud cries they jumped aside and clambered up the 
pole as fast as they could go, into their box, where they 
sat peering over the edge watching the uncanny object 
below. After a while the female seemed inclined to descend 
to investigate matters again, but owing to the manner in 
which they had entangled their ropes she could not descend 
without the male, and he very emphatically refused to 
move. On concealing the larva I managed to coax them 
down again, and then seizing the rope to which the male 
was tied, I drew him slowly towards me holding up the 
larva in the other hand; he simply screamed in abject 
terror, so I let him go, and they retired to their box. The 
whole performance was a most remarkable demonstration 
of the high value of the terrifying colours in these larvse. 


